All relevant data are within the paper and its Supporting Information files.

Introduction {#sec005}
============

Expanded access to highly active antiretroviral therapy (HAART) in Latin America began in the late 1990s and accelerated during the early 2000s \[[@pone.0179769.ref001],[@pone.0179769.ref002]\], replacing single or combined partially effective antiretroviral drugs and providing improved coverage. Most HAART initiators in these early years were in advanced disease stages, received regimens now considered outdated, and were poorly monitored by current standards \[[@pone.0179769.ref002]\]. Since this time, the region has developed better health infrastructure and a more skilled healthcare workforce. The World Health Organization (WHO) and national guidelines began recommending earlier treatment initiation of newer, safer, and more effective therapies \[[@pone.0179769.ref003]--[@pone.0179769.ref005]\] and are now recommending treatment for everyone, independent of clinical and laboratory status \[[@pone.0179769.ref006]--[@pone.0179769.ref008]\].

Nonetheless, there are still many regions in resource-limited countries where ART programs do not yet cover significant proportions of the infected population \[[@pone.0179769.ref002],[@pone.0179769.ref009]\]. Many patients recently enrolled in care have advanced disease due to late diagnosis and/or poor linkage to care \[[@pone.0179769.ref010]\], and many of the antiretrovirals prescribed are the same used in the early years of HAART. Many persons living with HIV are yet to be diagnosed \[[@pone.0179769.ref002]\]. Hence, in many ways the situation for current HAART initiators in resource-limited countries largely mirrors that of early initiators in Latin America and elsewhere. The outcomes of those "HAART veterans" from the first wave of expanded access programs of HAART in Latin America have relevance not only for that population, but also for the growing cohort of patients receiving life-long HIV treatment.

In this study we evaluate the HIV treatment experience during the first ten years of therapy for patients who initiated antiretrovirals prior to 2004 during the first wave of HAART expansion in Latin America. We examine patient statuses/changes at six-month intervals over a decade of treatment, including viral suppression, CD4 recovery, regimen changes, loss to follow-up, and mortality. Using data from six countries with clinics that participate in a multi-centre cohort of HIV-infected adults from the Caribbean, Central and South America \[[@pone.0179769.ref011]\], we provide generalizable results that are useful in characterizing patient care over time in the region and that may be useful for understanding long-term patient outcomes under suboptimal treatment conditions elsewhere.

Methods {#sec006}
=======

This study included adult patients (≥ 18 years) who initiated HAART prior to 2004 at eight sites in the Caribbean, Central and South America Network for HIV Epidemiology (CCASAnet, [www.ccasanet.org](http://www.ccasanet.org/)) \[[@pone.0179769.ref011]\]. Data included in this study came from the following sites: Hospital Fernández and Centro Médico Huésped in Buenos Aires, Argentina (HF/CMH-Argentina); Instituto Nacional de Infectologia Evandro Chagas in Rio de Janeiro, Brazil (INI-Brazil); Fundación Arriarán in Santiago, Chile (FA-Chile); Le Groupe Haitien d'Etude du Sarcome de Kaposi et des Infections Opportunistes in Port-au-Prince, Haiti (GHESKIO-Haiti); Instituto Hondureño de Seguridad Social and Hospital Escuela in Tegucigalpa, Honduras (IHSS/HE-Honduras); and Instituto Nacional de CienciasMédicas y Nutrición Salvador Zubirán in Mexico City, Mexico (INCMNSZ-Mexico).

Clinical, laboratory, and demographic data were collected at each site, de-identified, and securely uploaded to the CCASAnet Data Coordinating Centre at Vanderbilt University (VDCC) in Nashville, TN, USA, for data processing and merging. The VDCC checked data for internal consistency and performed on-site source document audits to verify the accuracy and completeness of the study data.

Institutional ethics review boards from all sites and the coordinating center at Vanderbilt University reviewed and approved the project (Comité de Bioética Fundación Huésped; Comité CEP IPEC del Instituto Nacional de Infectología Evandro Chagas; Comité de Ética Servicio de Salud Metropolitano Central-Chile; Comite des Droits Humains-Gheskio; Unidad de Investigación Científica-Universidad Nacional Autónoma de Honduras; Comité de Ética del Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubiran; Vanderbilt University Health Science Committee).

Patient data for the ten years following HAART initiation were included. A patient was classified as lost to follow-up (LTFU) if his/her last clinical visit occurred more than 90 days prior to the 10-year anniversary of HAART initiation. In these cases, the last visit date was used as the date of loss to follow-up. Patient death was ascertained using linkages with affiliated hospitals and notification by family members after a telephone call to the home due to patients missing a visit; in FA-Chile and INCMNSZ-Mexico, study staff additionally cross-checked LTFU subjects in national death registry databases.

HAART was defined as protease inhibitor (PI)-based (one ritonavir-boosted or unboosted PI plus two nucleoside reverse transcriptase inhibitors \[NRTI\]), non-nucleoside reverse transcriptase inhibitor (NNRTI)-based (one NNRTI plus two NRTIs), or other combinations (including triple NRTI regimens and all other regimens containing at least three drugs). Baseline HIV-1 viral load (VL) and CD4 count (CD4) were defined for each patient as the measurement closest to HAART initiation, though no more than 180 days before or 7 days after. Viral load and CD4 values used for each six month interval over the ten-year follow-up period were those measurements taken closest to the 6-month date within 90 days. If no measurement was taken within this window, VL and/or CD4 were classified as missing. During the ten-year follow-up period, the lower level detection limits for VL measurements varied within and among sites; to improve comparability, we categorized measurements as ≤400, 401--1000, or \>1000 copies/mL.

Figures were constructed to show the cumulative proportion of patients dead or LTFU at six-month intervals for 10 years after starting HAART. Among patients in care (those not dead or LTFU), the proportion in each viral load category and the median CD4 and interquartile range (IQR) every 6 months were computed. To account for missing VL and CD4 among patients in care, observed values were weighted by the inverse probability of being missing. The probability of being missing was estimated using a logistic regression with the following covariates: age, site, sex, AIDS at HAART initiation, year of initiation, probable route of infection, initial HAART regimen, and prior ART use. Since VLs were not measured at GHESKIO-Haiti, data from this site was not used for the inverse probability weighted VL estimates. The percentages of patients in care with an observed VL and CD4 measurement at various time points are reported. Continuous and categorical variables were compared between patients with and without laboratory measurements using Wilcoxon rank sum and chi-square tests, respectively.

In addition to the proportion dead or LTFU, and VL and CD4 determinations, the proportion of patients on their first, second, third, or fourth or more regimen since HAART initiation at each day over the follow-up period was computed. Patients were classified as being on their first HAART regimen at time 0, including those with prior use of non-HAART antiretrovirals. This classification was carried forward until 1) at least one drug was changed in the regimen; 2) a documented ART interruption for more than 14 days occurred while the patient remained in care; 3) patient was classified as LTFU; or 4) patient died. We did not restrict our cohort to antiretroviral-naive patients and previous ART use was not characterized; thus, it is possible that different regimens may have been used prior to HAART. Sub-group analyses were also performed according to ART exposure status at HAART initiation.

Analyses were performed using R version 3.2.0 ([r-project.org](http://r-project.org)). Analysis scripts are posted at <http://biostat.mc.vanderbilt.edu/ArchivedAnalyses>.

Results {#sec007}
=======

A total of 4,975 patients met inclusion criteria: 1724 from HF/CMH-Argentina, 1374 from INI-Brazil, 701 from FA-Chile, 803 from GHESKIO-Haiti, 220 from IHSS/HE-Honduras, and 153 from INCMNSZ-Mexico. [Table 1](#pone.0179769.t001){ref-type="table"} shows the characteristics of patients at HAART initiation at each site and combined.

10.1371/journal.pone.0179769.t001

###### Demographic and physiological characteristics for patients initiating antiretroviral therapy across six Caribbean, Central and South America sites (N = 4975).

![](pone.0179769.t001){#pone.0179769.t001g}

                                                                              HF/CMH-Argentina   INI-Brazil       FA-Chile         GHESKIO-Haiti   IHSS/HE-Honduras   INCMNSZ-Mexico   Overall
  --------------------------------------------------------------------------- ------------------ ---------------- ---------------- --------------- ------------------ ---------------- ----------------
  Age, years                                                                  33 (29--39)        36 (30--42)      35 (31--41)      39 (33--44.5)   34 (29--39)        34 (28--40)      35 (30--41)
  Sex                                                                                                                                                                                  
      Female                                                                  487(28%)           489(36%)         110(16%)         455(57%)        117(53%)           26(17%)          1684(34%)
      Male                                                                    1237(72%)          885(64%)         591(84%)         348(43%)        103(47%)           127(83%)         3291(66%)
  Route of infection                                                                                                                                                                   
      Heterosexual                                                            565(33%)           628(46%)         210(30%)         0(0%)           123(56%)           55(36%)          1581(32%)
      MSM                                                                     409(24%)           465(34%)         479(68%)         0(0%)           6(3%)              93(61%)          1452(29%)
      IDU                                                                     178(10%)           39(3%)           5(1%)            0(0%)           1(0%)              4(3%)            227(5%)
      Other                                                                   15(1%)             38(3%)           6(1%)            0(0%)           1(0%)              1(1%)            61(1%)
      Unknown                                                                 557(32%)           204(15%)         1(0%)            803(100%)       89(40%)            0(0%)            1654(33%)
  Clinical stage                                                                                                                                                                       
      AIDS                                                                    355(21%)           78(6%)           202(29%)         304(38%)        116(53%)           79(52%)          1134(23%)
      not AIDS                                                                344(20%)           770(56%)         209(30%)         498(62%)        96(44%)            51(33%)          1968(40%)
      Missing                                                                 1025(59%)          526(38%)         290(41%)         1(0%)           8(4%)              23(15%)          1873(38%)
  Baseline CD4 count, cells/mL[\*\*](#t001fn001){ref-type="table-fn"}         142 (48--265)      195 (81--325)    120 (39--219)    146 (68--219)   96 (44--198)       114 (36--228)    154 (60--258)
      Missing                                                                 988(57%)           525(38%)         445(63%)         125(16%)        68(31%)            33(22%)          2184(44%)
  Baseline viral load (log10)[\*\*](#t001fn001){ref-type="table-fn"}          5.0 (4.4--5.5)     4.7 (4.0--5.3)   5.0 (4.5--5.5)   NA              5.0 (4.7--5.1)     4.9 (4.8--4.9)   4.9 (4.3--5.4)
  Baseline viral load (undetectable)[\*\*](#t001fn001){ref-type="table-fn"}                                                                                                            
      Yes                                                                     48(3%)             37(3%)           5(1%)            0(0%)           1(0%)              1(1%)            92(2%)
      No                                                                      647(38%)           661(48%)         424(60%)         0(0%)           36(16%)            110(72%)         1878(38%)
      Missing                                                                 1029(60%)          676(49%)         272(39%)         803(100%)       183(83%)           42(27%)          3005(60%)
  Initial regimen                                                                                                                                                                      
      NNRTI                                                                   723(42%)           479(35%)         467(67%)         717(89%)        202(92%)           105(69%)         2693(54%)
      Boosted PI                                                              337(20%)           122(9%)          20(3%)           0(0%)           1(0%)              27(18%)          507(10%)
      Unboosted PI                                                            518(30%)           728(53%)         187(27%)         13(2%)          16(7%)             16(10%)          1478(30%)
      3 NRTI                                                                  128(7%)            15(1%)           13(2%)           73(9%)          1(0%)              5(3%)            235(5%)
      Other                                                                   18(1%)             30(2%)           14(2%)           0(0%)           0(0%)              0(0%)            62(1%)
  Initiation Year                                                                                                                                                                      
      1996                                                                    54(3%)             113(8%)          4(1%)            0(0%)           1(0%)              0(0%)            172(3%)
      1997                                                                    141(8%)            237(17%)         9(1%)            0(0%)           2(1%)              0(0%)            389(8%)
      1998                                                                    180(10%)           212(15%)         23(3%)           0(0%)           2(1%)              0(0%)            417(8%)
      1999                                                                    188(11%)           156(11%)         114(16%)         0(0%)           1(0%)              0(0%)            459(9%)
      2000                                                                    267(15%)           186(14%)         86(12%)          0(0%)           1(0%)              0(0%)            540(11%)
      2001                                                                    334(19%)           199(14%)         122(17%)         1(0%)           6(3%)              5(3%)            667(13%)
      2002                                                                    266(15%)           144(10%)         205(29%)         0(0%)           43(20%)            63(41%)          721(14%)
      2003                                                                    294(17%)           127(9%)          138(20%)         802(100%)       164(75%)           85(56%)          1610(32%)
  ART naive                                                                                                                                                                            
      Yes                                                                     750(44%)           390(28%)         524(75%)         703(88%)        209(95%)           151(99%)         2727(55%)
      No                                                                      973(56%)           984(72%)         177(25%)         99(12%)         11(5%)             2(1%)            2246(45%)
      Unconfirmed                                                             1(0%)              0(0%)            0(0%)            1(0%)           0(0%)              0(0%)            2(0%)

\*\* Median baseline CD4 count and viral load measurements reported in this table are calculated using observed values only.

Overall, the majority of HAART initiators were male (66%); only GHESKIO-Haiti (57%) and IHSS/HE-Honduras (53%) were predominately female. The median age at HAART initiation was 35 years. Among patients with a laboratory measurement at baseline, the median CD4 at HAART initiation was 154 cells/mm^3^ (IQR: 60--258), ranging from 96 cells/mm^3^ in IHSS/HE-Honduras to 195 cells/mm^3^ in INI-Brazil. A total of 23% had clinical AIDS; however, AIDS status was unknown for 38% of patients. Whereas HF/CMH-Argentina, INI-Brazil, and FA-Chile had substantial proportions of patients initiating HAART prior to 2000, nearly all patients from GHESKIO-Haiti, IHSS/HE-Honduras, and INCMNSZ-Mexico initiated HAART in 2002 or 2003. Almost half (45%) of HAART initiators had exposure to antiretrovirals. [Fig 1](#pone.0179769.g001){ref-type="fig"} (combined cohort) shows the rates of death, LTFU, retention in care, and viral suppression, as well as degree of immune recovery over the first ten years of HAART.

![Clinical outcomes (death and lost to follow-up \[LTFU\]) during the first ten years of HAART among all patients who initiated HAART prior to 2004 at six CCASAnet sites (n = 4975).\
Median (black line) as well as 25^th^ and 75^th^ percentile CD4 counts (white lines) are also displayed. The percentage of active patients with a measured viral load and CD4 is given at the bottom of the figure. The proportions for viral load categories are based on the relative frequency of each category among active patients with a measurement during the six-month period. Haiti site didn´t measure viral load.](pone.0179769.g001){#pone.0179769.g001}

At 1, 3, 5, 7 and 10 years, the overall percentages of patients who had died were 4.2%, 6.8%, 9.0%, 10.8%, and 13.6% respectively. The percentages of patients who were LTFU at the same time points were 2.4%, 6.4%, 10.9%, 14.8%, and 24.2% respectively.

Among patients in care, the estimated median CD4 increased over the 10-year period, from 158 to 525 cells/mm^3^ at 10 years. Overall, 53.6% of patients had reached a CD4 ≥500 cells/mm^3^, varying from 36.8% in IHSS/HE-Honduras to 67.5% in GHESKIO-Haiti. Sixty-two percent of patients remained in care at 10 years after HAART initiation. Excluding Haiti, 84.4% of retained patients from the other sites had virologic suppression (VL\< 400 copies/mL) at 10 years.

Results, however, were markedly heterogeneous across cohorts ([S1 Fig](#pone.0179769.s001){ref-type="supplementary-material"}). Both early and long-term mortality rates varied across sites. Early mortality was especially pronounced in GHESKIO-Haiti and IHSS/HE-Honduras. After 10 years, 3.5% of patients from HF/CMH-Argentina were known to have deceased compared with 19.5%, 21.6%, and 23.3% from IHSS/HE-Honduras, INI-Brazil, and GHESKIO-Haiti, respectively. In contrast, 44.4% of patients from HF/CMH-Argentina were classified as LTFU at 10 years compared to 4.9% from INI-Brazil. The proportion of patients who were in care with detectable viral load (VL\>400 copies/mL) was substantially higher for most of the follow-up period at INI-Brazil.

Substantial proportions of patients were missing VL and CD4 measurements, particularly in the earlier years. Only forty percent, 48%, and 60% of active patients had a viral load measurement at baseline, year 5, and year 10, respectively. Excluding GHESKIO-Haiti, 47%, 55%, and 69% of patients in care had a VL measurement at baseline, year 5, and year 10, respectively. Availability of VL measurements varied across sites, ranging from 16.8% at IHSS/HE-Honduras at baseline to 86.7% at INCMNSZ-Mexico at year 10. A comparison of patients with and without viral load measurements one year after HAART initiation according to site is included in the Supplemental Material ([S1](#pone.0179769.s003){ref-type="supplementary-material"}, [S2](#pone.0179769.s004){ref-type="supplementary-material"} and [S3](#pone.0179769.s005){ref-type="supplementary-material"} Tables).

[Fig 2](#pone.0179769.g002){ref-type="fig"} (combined cohort) shows the proportion of patients on their first, second, third, or fourth or subsequent regimen for the first 10 years following HAART initiation. The proportion not receiving antiretrovirals (i.e., drug interruption, LTFU, or dead) is also shown.

![Drug regimen status during the first ten years of HAART among all patients who initiated treatment prior to 2004 (n = 4,975).](pone.0179769.g002){#pone.0179769.g002}

After 10 years, only 11.4% of patients remained in care and on their first HAART regimen, 12.6% were on their second, 11.5% were on their third, and 23.0% were on their fourth or subsequent regimen. Periods of time with no antiretroviral use were not uncommon, particularly during years 1--7. Site-specific figures are given in the Supplemental Material ([S2 Fig](#pone.0179769.s002){ref-type="supplementary-material"}).

Among patients on HAART, the percentage of patients receiving a non-nucleoside reverse transcriptase inhibitor (NNRTI)-based regimen changed only modestly from baseline (54.1%) to 5 years (59.2%) and 10 years (50.4%). Meanwhile, the percentage of patients receiving a boosted protease inhibitor (PI)-based regimen increased between baseline (10.2%), 5 years (20.9%), and 10 years (40.8%).

Analyses were repeated differentiating patients who were antiretroviral-naive at HAART initiation (n = 2,727) from those who were treatment-experienced (n = 2,248) ([Fig 3A and 3B](#pone.0179769.g003){ref-type="fig"}).

![**Viral load and CD4 values and drug regimen status during the first ten years of HAART among 2727 ART-naïve (panels a and c) and 2248 treatment-experienced (panels b and d) patients who initiated HAART prior to 2004 at six CCASAnet sites**. See legend for [Fig 1](#pone.0179769.g001){ref-type="fig"} for more details.](pone.0179769.g003){#pone.0179769.g003}

The death rate was higher for treatment-naïve patients throughout the observation period (6.3% and 15.3% versus 1.6% and 11.6% at years 1 and 10, respectively, p\<0.001). Similarly, LTFU was greater in the treatment-naive population (3.7% and 28.6% versus 0.8% and 19% in treatment-experienced patients at years 1 and 10 respectively, p\<0.001). The frequency of viral suppression was higher in treatment-naïve patients in care (VL\<400 copies/mL in 78.0% at year 1 and 91.0% at year 10) than in treatment-experienced patients (52.3% and 79.1% at years 1 and 10, respectively). Median CD4 for the treatment-naïve cohort increased from 131cells/mm^3^ at baseline to 554 cells/mm^3^ at 10 years; for treatment-experienced patients, median CD4 increased from 194 at baseline to 494 at 10 years. These differences were quite consistent for all sites.

[Fig 3C and 3D](#pone.0179769.g003){ref-type="fig"} show the proportion of treatment-naïve and treatment-experienced patients on their first, second, third, or fourth or subsequent regimen for the first 10 years following HAART initiation. The former group had lower rates of regimen change compared with treatment-experienced patients, and first regimen was maintained nearly 3 times more frequently at year 10 (16.1% vs 5.8%).

Discussion {#sec008}
==========

The aim of this study was to evaluate the treatment experience over ten years for patients initiating HAART during the early years of its availability in Latin America. Despite large heterogeneity between sites, corresponding with considerable diversity across the region, we found that almost two-thirds of patients were alive and in care after 10 years. Documented mortality was 14% and LTFU 24%. Among those in care at sites where VL was performed (all but GHESKIO-Haiti), 84% had an undetectable viral load, and median CD4 had improved remarkably, from 158 cells/mm^3^ at HAART initiation to 525 cells/mm^3^ at the end of 10 years. This can be considered a significant achievement for the region, where ART programs were largely funded with their own, typically limited, resources. The population studied reflects the HIV epidemic in the region before 2004: predominantly males in their thirties (except in Haiti and Honduras, the two countries with the most economic hardship) with sexually-acquired infection, large proportions of men who have sex with men, low rates of intravenous drug use, and the majority with advanced disease.

High early mortality was observed, as has been documented previously in the region \[[@pone.0179769.ref012], [@pone.0179769.ref013]\] and in many other studies \[[@pone.0179769.ref014]--[@pone.0179769.ref016]\]; almost a third of deaths occurred in the first year and half occurred during the first 2 years, after which the rate of mortality was lower, except at the site in Brazil. Reported death and LTFU rates varied considerably across sites. The mortality rate at HF/CMH-Argentina is likely underreported, and probably hidden within the high rate of LTFU (44%) at that site. Investigators from HF/CMH-Argentina have indicated that those cases were mainly transfers to other sites due to health insurance issues or new clinic openings, although this has not been sufficiently documented.

For this study, we chose to include all HAART initiators, some of who were not antiretroviral-naïve at the time of HAART initiation or may have started treatment at other sites. We included these patients to reflect the reality of HIV care in our region during the first wave of HAART, and to evaluate the long-term impact of that experience. Although we presume that many, if not most, of the treatment-experienced patients had received mono- or dual- therapy previously, we cannot rule out that some may have started HAART regimens at other clinics prior to enrolment in care at CCASAnet sites. Our sensitivity analysis, including only patients who were ART-naïve at HAART initiation at a CCASAnet clinic, yielded similar, albeit slightly lower survival rates at 10 years. Although the negative impact of prior non-HAART use has been reported \[[@pone.0179769.ref017], [@pone.0179769.ref018]\], we believe that the slight decrease in survival seen in our study when limited to ART-naïve HAART initiators may reflect a survival bias: patients who started ART prior to entry into a CCASAnet clinic by definition had to survive long enough to start care at the clinic, and some early deaths were therefore unobserved. Nonetheless, some deleterious effects of prior antiretroviral exposure were observed: a lower rate of viral suppression, blunted CD4 response, and higher frequency of regimen change. Although all patients now initiate treatment with HAART regimens, use of less effective or outdated drug combinations still persists in some regions \[[@pone.0179769.ref002], [@pone.0179769.ref019]\] and may affect long-term outcomes as those seen here.

Laboratory monitoring was initially infrequent and irregular, reflecting the reality of that time and resources at the sites. Many patients started HAART without VL measurements, probably more so in cases of clinically advanced disease or very low CD4 in which treatment could not wait for VL determinations. A similar, but less severe, situation was seen with CD4. The percentage of patients with laboratory values steadily increased over time, implying improved availability of monitoring tools.

A substantial proportion of patients had undetectable VL since their early years of HAART and this proportion increased over time, with all the positive implications for their health and that of others (due to reduced infectivity). Similarly, immune recovery was substantial, more than tripling over 10 years. Although we did not study clinical outcomes other than death, the improvement in virologic and immunologic outcomes would predict lower risks of opportunistic infections \[[@pone.0179769.ref007], [@pone.0179769.ref020], [@pone.0179769.ref021]\].

Therapy was begun with NNRTI-based regimens in 54% of patients and only 10% initiated boosted PI regimens (although 30% started a regimen containing an unboosted PI). These regimens evolved slightly, mainly with more use of boosted PIs. Patients changed therapeutic regimens frequently, with a small minority (16% for treatment-naïve and 5.8% in treatment experienced patients) maintaining their original regimen after 10 years. Although we did not report the reasons for changes in this population, a previous CCASAnet study with a larger number of ART-naïve patients initiating therapy over a wider time span found that the primary reason for early change was toxicity (57%), whereas treatment failure accounted for early change in only 5% of patients \[[@pone.0179769.ref022]\]. Recent CCASAnet data has shown that 61% of those who changed their first regimen changed to a third by 5 years \[[@pone.0179769.ref023]\]. Similar findings have been reported elsewhere, even in populations initiating HAART in more recent years \[[@pone.0179769.ref024], [@pone.0179769.ref025]\]. Undoubtedly, in the present study, change of regimens may have been less frequent had less toxic drugs or more appropriate combinations been available or used.

The ten years of follow-up in this study represents "long-term" in HIV care in the current literature, but we acknowledge there is no consensus on what "long-term" means. It has varied from the early years of antiretroviral therapy when long-term was considered a couple of years \[[@pone.0179769.ref026],[@pone.0179769.ref027]\] to the mid-2000s when long-term was considered longer periods (i.e., 4--7 years) \[[@pone.0179769.ref028]--[@pone.0179769.ref030]\]. While 10 years may not be truly long-term for a life-long therapy, there will always be a group of 10-year veterans of whatever treatment modality is in use at a given time whose experience will be useful for their peers and their caregivers. There are reports of ART treatment programs of 10--15 years \[[@pone.0179769.ref031]--[@pone.0179769.ref034]\], but none from Latin America and their actual median follow-up is typically much shorter and outcomes at longer periods are projections based on smaller numbers of patients. In this study, similar to recent reports from Baltimore \[[@pone.0179769.ref035]\] and Haiti \[[@pone.0179769.ref036]\], 10-year outcomes were from the complete population in "real life" situations, experiencing the evolving nature of HIV management over a decade.

In addition to those mentioned above, our study has several limitations, most due to the inherent weaknesses of a retrospective study. The participating cohorts, mostly from urban areas, may not fully represent the situation of their countries as a whole and did not include children. Our overall evaluation was based on simple aggregation of all patient records and did not adjust for certain clinics contributing larger numbers of patients. As results may be driven by underlying factors at those large sites, we recommend prudence in interpreting the overall findings as well as consideration for the site-specific analyses in the Supplemental Materials. Status of those lost to follow-up is not well known; they may have abandoned treatment, received care at other sites, or died. Missing laboratory values may not be well represented by those that were measured; thus true rates of undetectable viral load and CD4 may differ from those reported here. Finally, significant clinical information beyond death was not reported.

Nonetheless, this study represents the largest regional multi-site, long-term follow-up cohort from Latin America, a region in which data regarding the HIV epidemic are relatively scarce \[[@pone.0179769.ref037]--[@pone.0179769.ref040]\].

These results of patients who started treatment in the early years of HAART to present-day care are relevant in many ways. First, they show that in a region with a mostly moderate but heterogeneous epidemic that rolled out HIV treatment largely with their own resources, the majority of patients are still alive and in care with virologic suppression and greatly improved immune status after ten years. These patients, and the large number of similar ones who started HAART in subsequent years, still require proper care and may have special needs arising from drug and aging-related co-morbidities as well as antiretroviral restrictions due to prior use. Second, the experience of HAART veterans is not outdated. There remain millions of HIV-infected people in need of diagnosis of the infection and urgent care--primarily in resource-limited countries, including Latin America and the Caribbean, many or most of whom have advanced disease similar to the population of this study \[[@pone.0179769.ref002]\]. Despite WHO recommendations for treatment of everyone living with HIV regardless of CD4 count, the median baseline CD4 of those initiating treatment everywhere, especially in resource-limited countries, is far lower than the cut-off previously recommended \[[@pone.0179769.ref003]\], and contemporary antiretrovirals and monitoring tools are not yet universally available \[[@pone.0179769.ref041], [@pone.0179769.ref042]\]. The characterization of the first decade of HAART in our cohort will not only help these veteran patients, but also those hoping to reach contemporary long-term treatment goals to implement the best possible care.
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###### Site-specific patient outcomes during the first ten years of HAART among all patients who initiated HAART prior to 2004.

Median (black line) as well as 25th percentile and 75th percentile CD4 (white lines) are also displayed. The percentage of active patients with a measured viral load and CD4 is given at the bottom of the figure.
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###### 

Click here for additional data file.

###### Site-specific drug regimen status during the first ten years of HAART among all patients who initiated treatment prior to 2004.

Patients were classified as lost to follow-up after their last documented visit date, regardless of the timing of the previous regimen dispensation.

(PDF)

###### 

Click here for additional data file.

###### Demographic characteristics of patients who were active at one year and have a viral load measurement (n = 1899).

(PDF)

###### 

Click here for additional data file.

###### Demographic characteristics of patients who were active at one year but did not have a viral load measurement (n = 2072).

(PDF)

###### 

Click here for additional data file.

###### P-value comparison of demographic characteristics of patients who were active at one year and have a viral load measurement compared to those without a viral load measurement (n = 3971).

P-values for continuous variables were calculated using a Wilcoxon Rank Sum test. P-values for categorical variables were calculated using a Chi-squared test.

(PDF)

###### 

Click here for additional data file.
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